INTRODUCTION
The territorial sea of the State of Texas and the adjacent fishery conservation zone (FCZ) were closed to shrimping for brown shrimp (Penaeus aztecus) from May 22 to July 15, 198 1. This management action was dubbed the Texas Closure by the Gulf of Mexico Fishery Management Council (GMFMC 1980) . The territorial sea extends from the coastal baseline to 9 nautical miles off Texas ( Figure I ). The FCZ, under federal jurisdiction, extends from the outer limit of Texas' territorial sea to 200 miles from shore. The State of Texas eliminated minimum size restrictions on brown shrimp caught in waters open to shrimping before and after the closure, and allowed daytime fishing for white shrimp to continue in waters up to 4 fm in depth within the territorial sea during the closure. The GMFMC (1980) expected that the Texas Closure would lead to an increase in yield of brown shrimp in the FCZ through additional growth and survival and from abatement of the practice of discarding undersized brown shrimp.
For years, there has been considerable controversy regarding the optimum size at which shrimp should be harvested (GMFMC 1980) . During their life cycle, brown shrimp and white shrimp enter inshore waters (landward of barrier islands) as postlarvae, and emigrate a few months later to offshore waters (seaward of barrier islands) as subadults. For that reason, the shrimp caught inshore generally are smaller than those caught offshore. Thus, to a great extent, the size composition of the catch is dependent on where and when the shrimp are caught during each annual cycle. This choice is complicated by the fact that ecological requirements of brown shrimp and white shrimp differ from one another (Christmas and Etzold 1977, GMFMC 1980) , and the peaks in abundance of the two species occur out of phase with one another. The size at which shrimp are harvested is all the more important, because the ex-vessel price per pound of shrimp increases with their size (Neal 1967 , Griffin et al. 1974 , Griffin and Nichols 1976 , Griffin et al. 1976 .
The 1981 Texas Closure provided a unique opportunity for exaggerating the contrast between a management strategy that protects small brown shrimp and allows them to grow to larger sizes before harvest and one that allows small as well as large brown shrimp to be harvested in large quantities. Using yield-per-recruit analysis and a simulation model of shrimp fishing, Nichols (1982) predicted that the brown shrimp yield off Texas in May-August 1981 would be 11.7 million pounds greater than that expected had there been no Texas Closure. Poffenberger (1982) showed that the Texas Closure caused an increase in brown shrimp landings off the Texas coast, which in turn caused a decrease in exvessel price per pound. Despite the decrease in price, Poffenberger (1982) concluded that there was an increase in gross revenue by about 21.5 million dollars from the brown shrimp fishery in May-August 1981 over what would have been expected had there been no Texas Closure. Klima et al. (1982) stated that recruitment of brown shrimp in Texas bays and size composition of the offshore stock in 1981 were similar to those in previous years of good production. They also stated that the brown shrimp catch per unit effort was higher in 1981 than would have been the case without the Texas Closure. They concluded that the Texas Closure had a positive impact on relative abundance and production of brown shrimp off Texas. Using fishery-independent data, Matthews (1 982) reported good catch rates of brown shrimp collected off the coast of Texas during the Texas Closure. Caillouet and Koi (1981) investigated trends in ex-vessel price spread among shrimp size categories, in size composition, and in ex-vessel value composition of the May-August catches (inshore and offshore combined) of brown shrimp and white shrimp from the Texas, Louisiana, Mississippi, and Alabama coasts, for the years 1960 to 1978. They anticipated use of their analytical approach in assessing future impacts of the Texas Closure. When they chose May-August as the time interval for their analysis, the specific dates for the Texas Closure had not yet been set. They wanted to make sure that the chosen interval would encompass the future closure interval so as t o assess immediate impacts of the Texas Closure, including those immediately before and in anticipation of the closure, and those during and immediately after the closure.
While almost half of the May-August period was closed t o shrimping for brown shrimp off the Texas coast in 1981, it was open to shrimping in other areas, both inshore and offshore. Caillouet and Koi (1981) based their analyses on inshore and offshore catch data combined. The stocks of shrimp include inshore and offshore components. The possibility that inshore fishing intensity might increase in areas open to shrimping during the Texas Closure (GMFMC 1980) , with consequent effects on the combined inshore and offshore catch, provided further justification for combining inshore and offshore catches in the analysis. Furthermore, because the yield from inshore areas represents a significant portion of the total yield, we thought that it should not be ignored in assessing impacts of the Texas Closure. In,other words, we did not want to assume that impacts of the Texas Closure were confined only to the offshore fishery.
Two purposes of this paper are to update the analyses of Caillouet and Koi (1981) by addingdata from 1979 to 1981, and to compare the observed 198 1 indices of ex-vessel price spread, size composition, and ex-vessel value composition of the May-August catches of brown shrimp and white shrimp with those expected for 1981 based on average levels or trends from 1960 to 1981. For the latter purpose, we applied linear trend analyses, employing simple linear regression, to the time seriesof indices over the years . Our analyses were designed to test the null hypothesis that the 1981 indices were not significant2 "outliers" in the 1960-1981 data series.
Our application of simple linear regression analysis, to detect trends and to test hypotheses concerning indices of ex-vessel price spread, size composition, and ex-vessel value composition of shrimp catches, requires some explanation to guide the reader in interpretation of the results. Simple linear regression analysis tests only for linear trends. If there were strongly curvilinear trends in the indices, linear regression analysis alone would not detect them, and this could also lead to a conclusion that there were no significant (linear) trends. However, inspection of our scatter plots (e.g., Figure 9 ) of the data points by the reader can be helpful in this regard. When our analysis detected no significant linear trend, a mean index was calculated to represent the time series of points.
As shown in our scatter plots of the indices, two types of 95 percent confidence bands were given. The narrower confidence bands (Figure 9 ) represented the uncertainty in estimating or predicting the population mean index, depicted by either a regression liAe or a horizontal line through the data points (for cases where there was no significant linear trend; e.g., Figure 10 ). The wider confidence bands ( Figure  9 ) represented the uncertainty in estimating or predicting an individual index level for a particular year. In general, 5 percent of the points would be expected to fall outside such confidence bands, due to chance alone. For additional explanation, the reader is referred to Snedecor and Cochran (1967, pp. 153-157) .
A third purpose of this paper is to determine whether the three indices were correlated with each other or with the weight of the May-August catches, using the entire time series of indices from 1960 to 1981. We made comparisons among such correlations between species and among coastal areas, in order to distinguish the effects of the Texas Closure from other effects such as year-to-year variations in recruitment, fishing effort, or both.
METHODS

Description of data
Summations of the May-August catches (inshore and offshore combined) for brown shrimp and white shrimp and their ex-vessel value were compiled from data files available from the National Marine Fisheries Service (NMFS), Southeast Fisheries Center (SEFC), Technical and Information Management Services (TIMS). The data for 1979,1980, and 1981 were those available from the TIMS in February 1982. The reader is cautioned that the 1980 and 1981 data may have undergone slight changes by the TIMS since then, based upon identification of minor errors and upon minor additions 2Refers throughout this paper to the 95% level of confidence.
t o the data files. Historically, such updating of the files has not been of major consequence.
The characteristics of shrimp catch data were described previously (Caillouet and Koi 1981) . Data for 1960 to 1978 were obtained from Caillouet and Koi (1981) . The weight of the reported May-August catches (inshore and offshore combined) was expressed in pounds (heads off) and the ex-vessel value in dollars (unadjusted for effects of inflation) for each year, coastal area, species, and size category (< 15, 15-20, 21-25, 26-30, 31-40, 41-50, 51-67 , and > 68 count), and "pieces," representing parts of shrimp tails that could not be assigned to a size category.
Separate analyses were conducted for both species and three coastal areas (Figure 1 ), which were distinguished as follows: 1) Texas coast (statistical areas 18-21 combined); 2) Mississippi River to Texas (statistical areas 13-17 combined), representing that part of the Louisiana coast west of the Mississippi River; and 3) Pensacola to the Mississippi River (statistical areas 10-1 2 combined), representing that part of the Louisiana coast east of the Mississippi River, the Mississippi coast, the Alabama coast, and a small part of the upper west coast of Florida (catches from Pensacola Bay are excluded from this area, as they are allocated to the adjacent Apalachicola area by the TIMS). Note that almost half of statistical area 17 wasincluded in the area that was closed to shrimping from May 22 to July 15, 1981 (Figure 1 ). Therefore, for the years 1960 to 1980, the May-August catch statistics for the Mississippi River to Texas coastal area represent a somewhat larger zone open to shrimping than was the case in 198 1, as a result of the Texas Closure.
ANALYTICAL RESULTS
The analytical methods followed those of Caillouet and Koi (1 98 1). Table 1 provides background concerning both the magnitude and stability of the percentage of the May-August catch (all size categories as well as "pieces" combined) taken inshore vs. offshore, for each species and coastal area from 1960 to 1981. For brown shrimp, the percentage of the MayAugust catch taken inshore was lowest for the Texas coast (lo%), intermediate for Pensacola to the Mississippi River (SO%), and highest for the Mississippi River to Texas (54%). This elucidates the emphasis on offshore fishing in Texas and on both inshore and offshore fishing in the other two coastal areas. However, the inshore proportion of the May-August brown shrimp catch has been increasing on the Texas coast and in the Pensacola to the Mississippi River area, while it has been decreasing in the Mississippi River t o Texas area. For white shrimp, the percentage of the May-August catch taken inshore was highest for Pensacola to the Mississippi River (62%), intermediate for the Texas coast (54%), and lowest for the Mississippi River to Texas (32%). This percentage showed no significant trend for the Texas coast and Mississippi River to Texas, but there was a significant downward Texas (19%) , and lowest for Pensacola to the Mississippi River (1 3%). These low percentages reflected the later harvest of white shrimp, compared to brown shrimp, determined by differences in phasing of life cycle events in these two species.
May-August catches
Within each coastal area, the May-August catch of brown shrimp greatly exceeded that of white shrimp in all years from 1960 to 1981 (Figures 2--7) . In all years, the MayAugust brown shrimp catches from the Mississippi River to Texas exceeded those from Pensacola to the Mississippi River, and in most years, including 1981, they exceeded those from the Texas coast. TheMay-August catch of brown shrimp from the Texas coast was higher in 1981 than in any previous year except 1967, and the ex-vessel value of this catch was at an unprecedented high for the Texas coast ( Figure 2 ). The May-August brown shrimp catches from the other two coastal areas in 1981 were higher than in 1980, but did not exceed those of all previous years in the series (Figures 4 and 6 ). Despite the fact that the May-August brown shrimp catch from the Texas coast (29.6 million lb., Figure 2 ) in 1981 was lower than that from the Mississippi River to Texas (38.4 million lb., Figure 4 ), it had a greater ex-vessel value (66.3 million dollars) than that from the Mississippi River to Texas (56.8 million dollars). In 198 1, the ex-vessel value (19.3 million dollars) of the May-August brown shrimp catch from Pensacola to the Mississippi River (10.4 million lb.) was much lower than for the other two areas, as was the case in all previous years.
The May-August catch of white shrimp from the Texas coast (1.7 million lb., Figure 3) May-August catch of white shrimp from Pensacola to the Mississippi River in 1981 was higher than that in most years in the 1960-1980 series, it did not exceed that in 1977 and 1979.
May -August ex-vessel value per shrimp by size category Caillouet and Koi (1981) a ln(a) = intercept, h = slope, and r2 = coefficient of determination. bResults of similar analyses of data from 1960 to 1978 can be found in Caillouet and Koi (1981) .
We excluded the < 15 size category from model 1 so as to be consistent with previous work, and because the line representing the logarithmic form of model 1 is not straight in the region of < 15 count (Caillouet and Koi 1981 Texas (5.1% in 1981) , and 28% from Pensacola to the Mississippi River (3.6% in 1981). The category "pieces" also was excluded from model 1, because it represents parts of shrimp tails which could not be assigned to a size category. To determine whether there were significant trends in the index of ex-vessel price spread among size categories, we calculated the linear regression of b on the last two digits (60-81) of each year from 1960 to 1981, for both species and all three coastal areas ( Table 5 ) . There were significant downward trends in b for brown shrimp in all three coastal areas (Figures 9, 1 1, and 13) and for white shrimp from the Mississippi River to Texas (Figure 12 ) and Pensacola to the Mississippi River (Figure 14) , but there was no significant trend in b for white shrimp from the Texas coast (Figure 10) .
The downward trends indicated that the May-August exvessel price spread among size categories increased during the period from 1960 to 1981. Because there was no significant trend in b for white shrimp from the Texas coast, we calculated the mean of the indices for the years 1960-1981 and plotted the mean as a horizontal solid line through the points in Figure 10 . No data point for 1972 was included in calculating the regression trend for white shrimp from Pensacola to the Mississippi River, because no catch was reported for the Z 68 count category in 1972 (Caillouet and Koi 1981) .
Within each coastal area, the ex-vessel price spread index b for brown shrimp in May-August 1981 fell within the 95% confidence bands for individual levels of b (Figures 9, 11, and 13), indicating that there was no significant departure in 198 1 from the expected increase in ex-vessel price spread Table 2 ). 1972 1976 1980 1962 1966 1970 1974 1978 1982 1962 1966 1970 I974 1978 1982 May-August catch in the ith size category. The catches in each size category were cumulated starting with the size category of smallest shrimp (highest count, 2 68) and continuing toward the size category of largest shrimp (lowest count, 15-20) . An example of the relationship between P and C is shown in Figure 15A , for brown shrimp from the Texas coast in 1981. An example of the fitted logarithmic form of model 2 is shown in Figure 15B the Mississippi River, and highest for the Mississippi River to Texas (Tables 6-8; Figures 16, 18 , and 20; see also Caillouet and Koi 1981) . This indicated that the brown shrimp in the May-August catches from the Texas coast were consistently larger than those from Pensacola to the Mississippi River, and those from Pensacola to the Mississippi River were consistently larger than those from the Mississippi River to Texas. No such obvious differences in size of white shrimp in the May-August catches were apparent among the three coastal areas (Figures 17, 19 , and 21).
To determine if there were significant trends in the index of size composition of the May-August catches, we calculated the linear regression of d on the last two digits (60-81) of each year, from 1960 to 1981, for both species and for each of the three coastal areas ( Table 5 ). There were Caillouet and Koi (1981) .
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----*---. In graph B, the line was fitted by linear regression (see Table 6 ).
cases, the mean ofthe indices from 1960 to 1981 was calculated as a horizontal line through the points (Figures 17 and  21 ). The data point for 1972 was excluded from calculation of the mean index for white shrimp from Pensacola to the Mississippi River (Figure 21 ), as in the previous section con- 1960 1964 1966 1972 1976 1960 1962 1966 1970 1974 1978 1982 shrimp catches from t h e o t h e r t w o coastal areas in May-August 1 9 8 1 fell within t h e 9 5 % confidence limits for individual levels of d (Figures 1 7 a n d 21) , showing t h a t there was n o significant departure in 1981 from the expected size composition. Thus the MayAugust 1981 size composition index was not a significant outlier in the 1960 t o 1981 time series for either species in any of the three coastal areas. Caillouet and Koi (1981) used the logarithmic form of the followingmodel t o estimate parameters g and h by linear regression for each species, coastal area, and year from 1960 to 1978, and we updated this through 1981 (Tables 9-1 1):
May-August cumulative ex-vessel value of catch by size category
(3) where Di = cumulative ex-vessel value (dollars) of catch in the ith size category. The ex-vessel values of the catches in each size category were cumulated starting with the size category of smallest shrimp and continuing toward the size category of largest shrimp, as was the case for cumulative pounds by size category, as described in the previous section. An example of the relationship between D and C is shown in Figure 22A , for brown shrimp from the Texas coast in 1981. An example of the fitted logarithmic form of model 3 is shown in Figure 22B . Very good fits were indicated by the very high coefficients of determination for each year (Tables 9-1 1, see also Caillouet and Koi 1981) . All slopes, h, were negative, reflecting the construction of model 3 by cumulating ex-vessel value of catch from small-shrimp to large-shrimp size categories (Caillouet and Koi 1981) . The slope, h, of each straight line is a simple index of the ex-vessel value composition of the May-August catch.
To determine whether there were significant trends in ex-vessel value composition of the May-August catch, we calculated the linear regression of h on the last two digits of each year from 1960 to 1981, for both species, and for each of the three coastal areas ( Table 5 ) and for white shrimp from all three coastal areas (Figures 24, 26, and 28) indicated that the ex-vessel value composition of these catches exhibited no significant trend. In these cases, the mean of the indices from 1960 to 1981 was calculated as a horizontal line through the points (Figures 24, 25, 26, and 28) . No data point for 1972 was included in calculation of the mean h for white shrimp from Pensacola to the Mississippi River (Figure 28 ), as in the previous section concerning size composition. The levels of h for brown shrimp and white shrimp catches from all three coastal areas in May-August 1981 fell within the 95% confidence bands or confidence limits for individual levels of h (Figures 23-28 ), indicating that there was no significant departure in 1981 from the expected exvessel value composition. Thus, the ex-vessel value composition indices for May-August 1981 were not significant outliers in the 1960-1981 time series. COI the years 1960-1978.
River (see Caillouet and Kai 1981) . In graph B, the line was fitted by linear regression (see Table 9 ). Table 9 , and Caillouet and Koi 1981). The 95% confidence limits are shown for the mean by short dashes and for individual values of h by long dashes.
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_____--- (Tables 2-4 , 6-8 and 9-1 1, respectively; and Caillouet and Koi 1981) were closely related to one another, and if any of these indices were closely related to the total weight of the MayAugust catch (Figures 2-7) , we calculated the simple correlation coefficients, r, for the relationshps between all possible pairs of indices b, d, and h and catch, for both
M I S S I S S I P P I RIVER TO TEXAS WHITE SHRIMP -0. i 080 J l 9 n J 6 4 ' I ' 1 C ! 6 8 T r '1276' ' '1280' ' 1962 1966 1970 1974 1978 1962 Figure 26 1962 1966 1970 1974 1978 1982 Figure 27 species and each of the three coastal areas (Table 12 ). Each year provided one observation for each index and weight of catch. In the case of all correlation analyses involving indices b, d, and h for white shrimp from Pensacola to the Mississippi River, one less observation was available, because the data for 1972 had to be excluded (Caillouet and Koi 198 1) . The reader is cautioned that significant correlations (those significantly greater or less than zero) do not necessarily reflect cause and effect relationships. However, a _ 1960 1964 1968 1972 1976 1980 1962 1966 1970 1974 1978 1982 number of general patterns emerged among the significant correlations (Table 12 ). For example, there were significant positive correlations between the May-August brown shrimp catches in all three coastal areas. Such results suggest that there was a region-wide influence on the May-August catches of brown shrimp, because there was a tendency for the catches to vary in the same direction from year to year in the three coastal areas. This could be explained by region-wide influences on brown shrimp recruitment, or by parallel changes in fishing effort in each of the three coastal areas, or both. The May-August white shrimp catches were not significantly correlated among the coastal areas, with the one exception: the white shrimp catches from the Mississippi River to Texas and from Pensacola to the Mississippi River were significantly correlated with each other. We offer no explanation for this correlation. There were significant positive correlations between the ex-vessel price spread indices, b, for brown shrimp in all three coastal areas (Table 12 ). The same was true fur price spread indices for white shrimp in all three coastal areas. Also, there were significant positive correlations between the price spread indices for the two species. This suggests aregionwide influence on price spread, because there was a tendency for the price spread to vary in the same direction from year to year in both speciesand in all three coastal areas. In most cases, but not all, there were significant negative correlations between the price spread index and the weight of the MayAugust catches (i.e., the current local supply of shrimp), both between species and between coastal areas, suggesting that price spread was wider when the catch was high, and narrower when the catch was low. Again, a regional influence was apparent, because the correlations existed between species and between coastal areas in most cases.
PENSACOLA TO THE M I S S I S S I P P I RIVER UHITE SHRIMP
Among the highest of the significant correlations were the positive correlations between indices of size composition, d, and ex-vessel value composition, h , for a given species within a given coastal area. This was to be expected, because the ex-vessel value composition of the catch reflects, to a large extent, the size composition ofthe catch. This is particularly important, because it reinforces the general consensus that the size composition of the catch plays a major role in determining the ex-vessel value of the catch (Caillouet and Patella 1978) .
While there were a number of additional significant correlations depicted in Table 12 , they did not follow any particular pattern; therefore we did not attempt an explanation for these cases. However, the absence of significant correlations is noteworthy in at least one case. For example, within a given species and coastal area, there were no significant correlations between the weight of the May-August catch and the size composition index. This indicates that the size composition of the catch is not the major factor affecting the weight of the catch, or vice versa. Year to year variations in recruitment, fishing effort or both, may be overriding factors in this regard. That is not to say that size composition has no effect on the weight of the catch. As might be expected, differences in fishing regulations and fishing strategy among the three coastal areas have had pronounced effects upon the size composition of the catches (Caillouet et al. 1980, Caillouet and Koi 1980) .
DISCUSSION
Based upon our analyses of the best catch statistics available from the TIMS in February 1982, we detected signific a n t t r e n d In 198 1, the size composition index for the May-August brown shrimp catch in each of the three coastal areas did not depart significantly from that expected, based on the general trends of decrease in size from 1960 to 1981 (Figures 16, 18, and 20) . It barely fell out of the 95% confidence bands for the trend lines, and it was well within the 95% confidence intervals for the individual levels of the index predicted for each coastal area for 1981, based on the entire 1960 to 1981 time series. Despite these trends of decrease in size, the total weight of the May-August catch of brown shrimp from all three coastal areas was higher in' 198 1 than in 1980 (Figures 2 , 4 , and 6), and the ex-vessel value of the May-August catch of brown shrimp from the Texas coast was at an all time high (Figure 2 ). The higher catches of brown shrimp in 1981, coupled with the continued increase in ex-vessel price spread, enhanced the ex-vessel value of the brown shrimp catches, particularly in Texas where brown shrimp continued to be larger than those in catches from the Mississippi River to Texas and Pensacola to the Mississippi River.
The May-August brown shrimp catches in all three coastal areas showed a tendency to vary in the same direction from year to year. Also, the lack of a significant correlation, using the 1960 to 1981 time series, between the total weight and the size composition of the May-August catch of brown shrimp within each of the three coastal areas, suggested that size composition was not the major determinant of weight of the catch or vice versa. These findings, coupled with the fact that there were no detectable departures in 1981 from the trends of decreasing size in brown shrimp in the MayAugust catches from the three coastal areas during 1960 to 198 1, suggested that the observed increases in brown shrimp catch from all three coastal areas reflected some region-wide influence.
According to Jones and Zweifel (1982) , there was more fleet movement in June-August 1981 than in a comparable period in 1980, and they attributed this to the Texas Closure. The change in mobility included shifts to areas away from the Texas coast during the closure and back to the Texas coast thereafter. Klima et al. (1982) indicated that recruitment from Texas bays to the offshore fishery appeared to be average to good in 1981, but not so good as to account for the outstanding abundance levels found offshore of Therefore, the observed trends of decrease in size of white shrimp in the annual catches and landings from the northern Gulf must reflect an overriding influence of catches in months other than May-August. The low percentages of the annual white shrimp catches taken in May-August (Table 1) corroborate this. While the ex-vessel price spread for white shrimp in the May-August catch from the Mississippi River to Texas and from Pensacola to the Mississippi River increased from 1960-1981, no such trend was detected in price spread for white shrimp from the Texas coast (Table 5 ).
Our analyses did not demonstrate immediate and detectable increases in size of brown shrimp or white shrimp in the May-August catch concomitant with the Texas Closure in 1981. However, the total weight and ex-vessel value of the May-August catches of both species in each coastal area were higher in 1981 thanin 1980, with one exception: white shrimp from the Texas coast exhibited a slight decrease in weight of May-August catch in 1981 as compared to 1980, but there was nevertheless an increase in ex-vessel value of this catch.
The magnitude of the increase in weight of the MayAugust catch of brown shrimp between 1980 and 1981 was greater for the Mississippi River to Texas (18.6 million pounds, or 94%, Figure 4 ) than for either the Texas coast (12.1 million pounds, or 69%, Figure 2 ) or Pensacola to Mississippi h v e r (3.2 million pounds, or 45%, Figure 6 ). This occurred despite the fact that approximately half of statistical area 17, which is located within the Mississippi River to the Texas coastal area, was closed to shrimping during the Texas Closure. Also, the magnitude of the increase in ex-vessel value of the May-August catch of brown shrimp between 1980 and 1981 wasgreater for the Mississippi River to Texas (22.6 million dollars, or 66%, Figure 4 ) than for either the Texas coast (1 8.2 million dollars, or 38%, Figure  2 ) or Pensacola to the Mississippi River (0.9 million dollars, or 5%, Figure 6 ). Nonetheless, in May-August 1981, the Texas coast continued to produce brown shrimp catches of higher ex-vessel value than the other two coastal areas, because these catches were represented by larger shrimp which brought a higher price than in the other two coastal areas. Our findings are consistent with the findings of Poffenberger (1982) who estimated an increase in revenue of 21.5 million dollars to the Gulf of Mexico brown shrimp fishery during May-August 198 1.
We concluded that the increases in brown shrimp catches in May-August 1981, as compared to May-August 1980, appeared to be due to a region-wide influence, perhaps good recruitment in 1981, or increased fishing effort, or both. This finding is not necessarily inconsistent with those of Klima et al. (1982) , Nichols (1982 ), or Matthews (1982 , because these authors dealt only with offshore catches, and concluded that offshore abundance and yield of brown shrimp was enhanced by the closure. Our analyses dealt with inshore and offshore catches combined. It was obvious that the continued increase in ex-vessel price spread among size categories of shrimp continued to enhance the ex-vessel value of the catches, especially on the Texas coast.
The reader is reminded that our analyses dealt only with the May-August catches. For the Texas coast, the MayAugust period produces a smaller proportion (averaging 58%) of the calendar year annual brown shrimp catch from the Texas coast, than does a similar period for the Mississippi River to Texas (81%), or for Pensacola to the Mississippi River (83%). Thus, the May-August time interval appears to be too brief a period to show the full effects of the Texas Closure on size composition or yield of the brown shrimp. An examination of the annual catches, fishing effort, and recruitment in 198 1, as compared to earlier years, might be useful in more fully assessing the impacts of the Texas Closure. An analysis applying our approach to biological year catch statistics for brown shrimp might also be useful in further assessments of impacts of the Texas Closure or other management strategies. For that purpose, we would recommend a biological year beginning in May of one year and ending in April of the following year, based upon our examination of the weight and size composition of monthly catches of brown shrimp.
